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Abstract: There is increasing evidence that the quality of green space significantly contributes
to neighborhood satisfaction and well-being, independent of the mere amount of green space.
In this paper, we examined residents’ perceptions of the quality and beneficial affordances of
green space in relation to objectively assessed accessibility and usability. We used data from a
survey in two neighborhoods (N = 223) of a medium-sized city in the Netherlands, which were
similar in the amount of green space and other physical and socio-demographic characteristics,
but differed in the availability of accessible and usable green spaces. Results show that residents
of the neighborhood with a higher availability of accessible and usable green spaces were more
satisfied with their neighborhood. This difference was statistically mediated by the higher level
of perceived green space quality. Neighborhood satisfaction was significantly positively related to
well-being. However, residents of the two neighborhoods did not differ in self-reported well-being
and beneficial affordances of green space. These analyses contribute to a further understanding of
how the accessibility and usability of green spaces may increase people’s neighborhood satisfaction.
It highlights the importance of perceived quality in addition to the amount of green space when
examining the beneficial effects of green space.
Keywords: urban green spaces; health; green space availability; neighborhood satisfaction; quality of
life; happiness
1. Introduction
In recent decades, considerable evidence has accumulated suggesting that green space in the living
environment may positively contribute to the overall quality of life of urban residents. Particularly,
the quantity or amount of green space in the living environment has been associated with health
and well-being benefits (e.g., see for reviews, [1,2]). However, the quality of green spaces, in terms
of features, for example, accessibility and usability, may also play a role [3–5]. The importance of
quality over quantity was convincingly demonstrated in a recent quasi-experimental study in two
neighborhoods in the Dutch city of Groningen [6]. The two neighborhoods differ in expert-assessed
accessibility and usability of green space, but were matched for amount of green space and other
relevant physical and socio-demographic characteristics. Despite the similarity in the amount of green
space, residents of the neighborhood with more accessible and usable green spaces reported more
attachment to the neighborhood green space and better mental health. The present paper builds on
these previous findings by examining residents’ perceptions of the quality of the green spaces in the
same two Groningen neighborhoods in relation to neighborhood satisfaction and well-being.
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Quality of green space has thus far mostly been measured with expert assessments, such as
checklists, in situ observations, and Geographical Information System (GIS) analyses. A disadvantage
of expert-determined green space quality is that it does not take into account the appraisals of
laypersons about their own environment. Following their daily experiences, laypersons have acquired
first-hand knowledge of their neighborhood, and may be more qualified than experts to assess the
qualities of green spaces [7]. In general, green space perception can be considered an example
of environmental perception as an established approach to investigate how people assess their
environment. It can provide insight into the characteristics of the environment that contribute to
quality of life. Measuring people’s perceptions also has applied value, in terms of monitoring the
quality of environments and supporting environmental decisions [8]. It is thus important to assess
people’s perceptions of green space quality in addition to objective (expert) assessments.
There is no golden standard to measure perceived green space quality. Previous studies have
often used single questions such as the general perceived quality of green space (e.g., [9,10]). A few
studies have used more elaborate questions to measure perceived green space quality in estimating its
impacts on health and well-being. For example, an Australian study used five questions to capture the
attributes of perceived neighborhood greenness [11]. Results indicate that higher perceived greenness
of a neighborhood resulted in higher physical and mental health scores. In a recent study in Turkey,
respondents were asked to evaluate various aspects of perceived green space quality in relation to
physical activity and health [3]. Results show that providing nearby green spaces that are perceived as
large and visible as well as clean and well-maintained may be an effective strategy to improve physical
activity and people’s health.
Most of the indicators of green space quality have thus far pertained to use, such as accessibility,
maintenance, perceived safety, presence of amenities or absence of litter [12]. Recently, a broader set
of green space quality indicators have begun to be acknowledged and studied, including perceived
restorative potential and other beneficial affordances. The theoretical rationale behind these studies is
that people’s perceptions of the beneficial affordances of green space for their health and well-being
may guide their positive reactions to green space [13,14]. In line with these notions, an experimental
study showed that greater preferences for simulated natural vs. built environments were statistically
mediated by the greater mood-improving potential of natural scenes [14].
In terms of outcome variables, beneficial effects of green space have thus far mostly been
measured with general measures of self-reported (mental) health (e.g., [15,16]) and well-being
(e.g., [17,18]). However, increasing attention is being given to the importance of green spaces
for people’s relationships with the places in which they live (e.g., [19,20]). In particular, several
studies have demonstrated the importance of green space for neighborhood satisfaction [7,21,22].
For example, a survey conducted in two urban neighborhoods in Belgium showed that residents
of the greener neighborhood were more satisfied with their neighborhood, and happier with their
lives [22]. Among several environmental and social neighborhood qualities asked about, perceptions of
neighborhood green space were found to be the most important predictor of neighborhood satisfaction
and happiness. Differences in the objective quality of green space may also indirectly influence
neighborhood satisfaction through residents’ perception and evaluation of these qualities. For example,
an analysis of 725 neighborhoods in central Ohio showed that neighborhood satisfaction was indirectly
related to the physically assessed vegetation rate through residents’ perceptions of the greenness of
their neighborhoods [7].
In the present study, we examined residents’ perceptions of the quality and beneficial affordances
of green spaces in relation to neighborhood satisfaction and well-being. We used data from a survey
in two neighborhoods of Groningen, a medium-sized city in the Netherlands, which were similar in
the amount of green space, but differed in expert-rated accessibility and usability of the green spaces.
We predicted that residents of the neighborhood with more accessible and usable green spaces are
more satisfied with their neighborhood and happier with their lives. We also predicted that residents
of the neighborhood with more accessible and usable green spaces perceive the green space in their
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neighborhood as higher in quality and more beneficial to their well-being. Finally, we explored the
possible mediational roles of perceived green space quality and perceived green space affordances in
differences in satisfaction and well-being between the neighborhoods.
2. Methods
2.1. Study Design
The data were derived from a study in two neighborhoods described by Zhang et al. [6]. Most
importantly, in this study, we followed a stepwise procedure to select two urban neighborhoods
in the city of Groningen that were comparable in green space quantity and socio-economic and
demographic status, but contrasting in the availability of accessible and usable green spaces [22–24].
This selection procedure is summarized in Figure 1. One pair of neighborhoods was found to best
meet the requirements, which are De Hoogte and Corpus Den Hoorn-Noord (Corpus-Noord).
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Figure 1. Summary of the procedure of neighborhood selection (for more details see [6]). 
Step 1: calculating the percentage of 
green space of each neighborhood 
with 400 m buffer and the size of 
neighborhood with buffer area 
Step 2: comparing socio-economic 
and demographic status as well as 
housing conditions  
Step 3: comparing the availability 
of accessible and usable green 
spaces 
Corpus-Noord 
Neighborhood with buffer area: 293.3 Ha  
Green space percentage: 24.7% 
Population density: 47.9 persons/Ha 
Percentage of accessible and usable green 
space: 75% 
Percentage of inaccessible green (sport 
court): 20% 
Percentage of leftover or undeveloped 
green (alongside high way): 5%  
De Hoogte 
Neighborhood with buffer area: 265.8 Ha 
Green space percentage: 28.9% 
Population density: 52.9 persons/Ha 
Percentage of accessible and usable green 
space: 46% 
Percentage of less usable green (cemetery): 
5% 
Percentage of leftover or undeveloped 
green (alongside high way): 49%  
One pair of neighborhoods  
Three pairs of neighborhoods 
Total of 70 neighborhoods          
Figure 1. Summary of the procedure of neighborhood selection (for more details see [6]).
Within the set of all neighborhoods, De Hoogte and Corpus-Noord were relatively similar in
socio-demographic composition. However, there were some notable differences. Among other things,
De Hoogte contained more low income households and more rental houses, which suggests that
De Hoogte was of slightly lower socio-economic status than Corpus-Noord. De Hoogte also had a
somewhat higher percentage of men, as well as more residents in younger age categories. The latter
difference could imply more social interaction among young families with children in De Hoogte,
which may impact residents’ perceptions of their neighborhood.
Based on GIS analyses and field observations, it was determined that De Hoogte has a low
availability of green spaces that are fully accessible and usable (46%) while Corpus-Noord has a high
availability of fully accessible and usable green spaces (75%). As shown in Figure 1, most of the
inaccessible and unusable green space in De Hoogte consists of leftover or undeveloped green spaces
alongside a highway (49%). In addition, there are two cemeteries (5%) in De Hoogte which aim at
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specific group users and lack usability for most neighborhood residents. Corpus-Noord has sport
courts (20%) that are not publicly accessible for neighborhood residents, and some leftover spaces
along the highway (5%).
2.2. Questionnaire and Measures
Data were collected by means of paper-mailed questionnaires that were randomly distributed
in the two neighborhoods in June 2014. The questionnaire included questions about the
socio-demographic background of the respondents (e.g., age, gender, income level, etc.), questions
about the green spaces in the neighborhood, and questions about neighborhood satisfaction and
other general quality-of-life indicators. The four main measures selected for the present analyses
were neighborhood satisfaction, well-being, perceived green space quality and perceived green
space affordances. In the data collection, we guaranteed that the answers of participants would
be anonymized and only used for academic research. This study was approved by the Research Ethical
Committee of the Faculty of Spatial Sciences, University of Groningen (registration number: 201703).
Neighborhood satisfaction was measured by a single-item question that asked respondents to
indicate how satisfied they are with their neighborhood on a five-point scale ranging from ‘very
dissatisfied’ to ‘very satisfied’ (e.g., [7,22]).
Well-being was measured by a single item that asked respondents to rate their current level of
happiness on an 11-point scale with 0 = extremely unhappy and 10 = extremely happy (e.g., [25]).
Perceived green space quality was measured with a six-item scale that was similar to scales used
in previous studies [19,26,27]. Respondents were asked to evaluate the provision of six use aspects
including facilities, amenities, natural features, incivilities, accessibility, and maintenance, using a
five-point scale ranging from 1 = strongly disagree to 5 = strongly agree. The scale showed sufficient
reliability, Cronbach’s α = 0.78.
Perceived beneficial affordances were measured with a self-developed four-item scale that asked
respondents to rate the extent to which the green spaces in their neighborhood promote quality of life,
health, recreation, and social interaction, again using a five-point scale with 1 = strongly disagree and
5 = strongly agree. The scale showed good reliability, Cronbach’s alpha = 0.86.
2.3. Sample
In total, 276 out of 2750 distributed questionnaires were returned. Of these, 223 contained
(almost) complete data available for analysis (net response rate 8.1%). Occasional missing values (<1%)
were imputed using the average scores of the non-missing items. The net responses were 90 in De
Hoogte and 133 in Corpus-Noord. The survey data confirmed that the sample was representative
for the socio-demographic profiles of the two neighborhoods as derived from the census data, with
the exception that female respondents were overrepresented in De Hoogte. However, due to this
overrepresentation the two samples turned out to be better matched in gender distribution (61.1%
females in De Hoogte vs. 55.6% Corpus-Noord) than our selection procedure indicated.
The survey data further confirmed the differences in age and socio-economic status as already
indicated by the census data. Residents of De Hoogte were on average about 10 years younger (M = 39
years) than residents of Corpus-Noord (M = 49.6 years), with a concomitant shorter length of residence
(M = 8.3 years vs. M = 13.1 years). Furthermore, there were more households with a net low income
(<1000 euro per month) in De Hoogte (27.8%) than in Corpus-Noord (17.3%). For more details on the
descriptive statistics of the sample, see Zhang et al. [6].
2.4. Data Analysis
Statistical analyses were performed using SPSS version 20 (IBM, Armonk, NY, USA).
All differences between the two neighborhoods were tested using simple one-way ANOVAs with
neighborhood as the independent variable. Mediation analyses were carried out using a linear
regression analysis following procedures described by the mediation analysis of Baron & Kenny and
Int. J. Environ. Res. Public Health 2017, 14, 535 5 of 10
MacKinnon et al. [28,29]. The Monte Carlo method was used to calculate the 95% confidence interval
(CI) for the indirect effects [30]. Since the two samples differed in age, length of residence, and income,
these variables were included as covariates in all analyses. Preliminary analyses of the relations
between these covariates and the four outcome variables revealed that age was significantly positively
correlated with neighborhood satisfaction (r = 0.14), while household income was significantly
positively correlated with neighborhood satisfaction (r = 0.18) and overall well-being (r = 0.30). Length
of residence was not significantly related to any of the outcome variables.
3. Results
3.1. Neighborhood Satisfaction and Overall Well-Being
Consistent with our predictions, residents of Corpus-Noord, with a high availability of accessible
and usable green spaces, were significantly more satisfied with their neighborhood than residents of De
Hoogte, with a low availability of accessible and usable green spaces (see Table 1 for an overview of the
mean adjusted values in the two neighborhoods, controlled for age, length of residence, and income).
Contrary to the expectations, there were no significant differences in happiness between the two
neighborhoods. Neighborhood satisfaction was, however, significantly related to happiness, r = 0.33,
p < 0.001, which supports the relevance of neighborhood satisfaction as a place-based component of
overall well-being.
Table 1. Mean adjusted scores (with standard error between brackets) in the two neighborhoods, with
the results of statistical analyses (controlled for age, length of residence and income).
Variable De Hoogte(n = 90)
Corpus-Noord
(n = 133) F p ηp
2
Neighborhood Satisfaction (1–5) 3.39 (0.07) 3.88 (0.07) 26.12 <0.001 0.11
Well-Being (Happiness; 0–10) 7.24 (0.14) 7.34 (0.11) 0.34 0.563 0.00
Green Space Quality (1–5; average score) 3.21 (0.07) 3.61 (0.06) 20.04 <0.001 0.08
Green spaces in my neighborhood
1. contain enough recreational facilities (e.g., play equipment, hard court,
grass pitches for football). 3.10 (0.11) 3.39 (0.09) 4.13 0.043 0.02
2. provide amenities for sitting, picnic table, litter bins, signs and lighting
in the night. 2.74 (0.11) 3.37 (0.09) 18.16 <0.001 0.08
3. have good natural features such as grass, trees and flower beds. 3.37 (0.09) 3.87 (0.07) 17.71 <0.001 0.08
4. are absent of incivilities (e.g., general litter, graffiti, dog mess, evidence
of alcohol, drug use, broken glass and noise). 2.95 (0.11) 3.40 (0.09) 10.15 0.002 0.04
5. are easily accessed, there are many access points and enough walking
paths, and roads around are not busy. 3.64 (0.08) 3.91 (0.06) 7.36 0.007 0.03
6. are well maintained. 3.47 (0.11) 3.73 (0.09) 3.46 0.06 0.02
Beneficial Affordances of Green Space (1–5; average score) 4.00 (0.08) 3.98 (0.06) 0.05 0.824 0.00
Green spaces in my neighborhood
1. promote the quality of life. 4.12 (0.08) 4.16 (0.07) 0.08 0.779 0.00
2. promote health. 4.12 (0.08) 4.06 (0.07) 0.37 0.544 0.00
3. promote recreational use. 3.90 (0.10) 4.01 (0.08) 0.68 0.411 0.00
4. promote social interaction. 3.86 (0.10) 3.69 (0.08) 1.55 0.214 0.01
3.2. Perceived Quality and Beneficial Affordances of Green Spaces
Consistent with our predictions, residents of Corpus Noord perceived the green spaces in their
neighborhood as higher in quality than residents of De Hoogte. Inspection of the adjusted means for
the six individual items of the scale shows that this higher perceived quality applied to the broad
range of measured use aspects, but with a somewhat lesser extent to maintenance. Residents of
Corpus-Noord did not perceive their neighborhood green spaces as more beneficial on any of the
four aspects measured (quality of life, health, recreational use, social interactions). This latter finding
implies that residents’ perceptions of the beneficial affordances of green space do not qualify as a
mediator of the differences in neighborhood satisfaction.
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3.3. Mediation Analysis
Basic conditions for mediation of neighborhood differences were met for neighborhood
satisfaction as a dependent variable and perceived green space quality as a mediator. As shown
in Figure 2, neighborhood (0 = De Hoogte, 1 = Corpus-Noord) was significantly positively associated
with neighborhood satisfaction, b = 0.49, p < 0.001 (path c). Second, neighborhood was significantly
associated with perceived quality of green space, b = 0.40, p < 0.001 (path a). Third, perceived quality
of green space was significantly associated with neighborhood satisfaction, while controlling for
neighborhood, b = 0.40, p < 0.001 (path b). Fourth, the estimate for the difference in neighborhood
satisfaction was reduced by 33% when estimated while controlling for perceived quality of green space
(path c’). The statistical significance of the mediation effect (0.16) was confirmed by the confidence
interval for the indirect (mediated) effect, which did not include zero, 95% CI = 0.13 to 0.19.
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green space on neighborhood satisfaction, as mediated by the average perceived quality of green
spaces. All relationships were estimated with age, length of residence, and income as covariates.
Unstandardized regression weights are shown, with standard errors between parentheses.
4. Discussion
This paper explored differences in neighborhood satisfaction and overall well-being between two
neighborhoods that are to a large extent comparable in the amount of green space, socio-economic and
demographic status, and other neighborhood environment characteristics, but differ in the availability
of accessible and usable green spaces. We used mediational analysis to assess the role of perceived
quality and beneficial affordances of green space in these differences. Results showed that residents
of the neighborhood with more accessible and usable green spaces were more satisfied with their
neighborhood, and that this difference was statistically mediated by differences in perceived (use)
quality of the green spaces.
4.1. Perceived Green Space Quality and Beneficial Affordances of Green Space
Our findings suggest that the objectively-assessed availability of accessible and usable green
spaces aligned with residents’ perceptions of the quality of the green spaces in their neighborhood
in terms of use characteristics (facilities, amenities, natural features, incivilities, accessibility, and
maintenance). Previous studies have reported mixed results regarding the agreement between objective
and subjective measures of green space [31]. The consistency between the objective and subjective
measures found in the present study could be due to the fact that we combined field observations with
GIS analyses for our objective analyses of green space quality, whereas other studies have often used
only one measurement approach. It is also possible that our measure of perceived green space quality,
which comprised six use aspects, was able to better capture the complex construct of green space
quality than simpler single-item questions. In general, the results suggest that objective, expert-based
assessments of green space quality can be a good proximate of residents’ subjective perceptions. This
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is important, because expert-based quality assessments are typically less costly and time-consuming
than surveys.
The neighborhood with higher objective and subjective green space quality was not perceived to
provide more beneficial affordances to health, quality of life, recreation and social interaction. We were
also unable to detect any differences between the neighborhoods in self-reported well-being. However,
in previous analyses we did demonstrate significant differences between the neighborhoods in mental
health [6]. It is therefore conceivable that these null-findings reflect methodological limitations arising
from the use of a non-validated scale which may not capture all relevant beneficial affordances of
green space, and the use of a single-item measure to assess well-being. It could also be that residents
are not well capable of judging the beneficial effects of green spaces. This latter interpretation is in
line with previous analyses suggesting that people in general tend to underestimate the beneficial
effects of nearby nature [32]. It also fits with the finding of the present study that neighborhood
satisfaction (which was related to green space quality) is positively correlated with happiness (see
also [33]), suggesting a more indirect effect of environmental features on well-being [34].
4.2. Neighborhood Satisfaction and Well-Being
The finding that residents feel more satisfied with their neighborhood when they perceive the
green spaces in their neighborhood as higher in quality is consistent with previous studies (e.g., [7]).
The present research adds to previous findings by showing that perceived green space quality is
related to objectively-assessed accessibility and usability of green spaces, independent of the amount
of green space. This further strengthens the case for the importance of green space quality, in addition
to amount of green space. The present study also shows that differences in satisfaction between
neighborhoods that were selected for their objectively assessed difference in accessibility and usability
of green spaces were statistically mediated by the perceived quality of the green spaces. This finding
confirms the mediating role of residents’ perceptions of green space in relationships between objective
physical characteristics of green space and the subjective evaluation of one’s neighborhood.
Green space quality was not found to be an important predictor of well-being, measured in terms
of happiness. However, as already noted above, the present findings support the idea that green space
quality may indirectly promote general well-being by increasing neighborhood satisfaction.
4.3. Limitations and Recommendations for Future Study
The quasi-experimental design of our study in which we varied green space quality while keeping
the quantity of green space constant allowed for a controlled analysis of the importance of green space
quality. However, a limitation of our approach is that data on mediating and dependent variables were
collected from the same source, which may cause concerns about common method bias. Moreover,
only two neighborhoods were included, which may have limited the generalizability of the results
to other populations and regions. Although the sample was generally representative for the two
neighborhoods, the response rate (less than 10%) and number of respondents were quite low. This
may be due to the use of a paper-mailed survey, in combination with the fact that participants did not
receive any monetary compensation. Given the lack of information on the respondents’ interactions
with their neighborhood green spaces, we were also unable to take account of the effects of this variable.
Another limitation is caused by the fact that we used self-developed measures for green space quality
and beneficial affordances that are not well-validated. We also used a single-item measure to estimate
self-reported neighborhood satisfaction and well-being, which may be less reliable than multi-item
measures. The research was conducted in a cross-sectional setting, which limits the conclusions
regarding a causal-inference [21]. For example, it is possible that people with higher well-being
levels choose the neighborhood environment that they appreciate, which leads to higher levels of
neighborhood satisfaction and perceived green space quality.
We suggest a few recommendations for future studies. First, to avoid same-source bias, future
studies could use more objective information such as visits to the General Practitioner (GP) [35] or
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cortisol tests to measure well-being [36]. Second, it would be worthwhile to study relationships
between neighborhood satisfaction, perceived green space quality and quantity in more large-scale
epidemiological studies with large numbers of different types of neighborhoods. The response rate
could be increased by using an online survey tool with follow-up reminders instead of paper-based
questionnaires in combination with a monetary incentive. Third, future efforts are also warranted to
obtain more detailed in situ observations of people’s interactions with actual green spaces in relation
to the qualities and design of the green spaces and beneficial affordances. Fourth, more research
is needed to validate our measures of green space quality and green space benefits. Multi-item
measures on neighborhood satisfaction and well-being could also be used in future investigations.
Lastly, our findings indicate that perceived green space quality is a mediator of the relationship
between objectively-assessed green space quality and neighborhood satisfaction. To achieve a more
conclusive statement, future research should further unravel these relationships, for example, in a
longitudinal study.
5. Conclusions
In summary, this study shows that both the availability of accessible and usable green spaces and
residents’ perceived quality of green spaces are significantly associated with neighborhood satisfaction,
apart from the amount of green spaces. Thus, our findings suggest that studies on the amount of
green spaces in relation to well-being outcomes need to be supplemented by studies that stress other
dimensions of both objectively and subjectively measured green space quality. Moreover, perceived
green space quality statistically mediated the link between the availability of accessible and usable
green space and neighborhood satisfaction. This result suggests that, contrary to some previous
findings, objective assessments of green space quality can be representative of residents’ subjective
perceptions. Researchers and policy makers, therefore, need to pay attention to the quality of the
neighborhood green spaces, which may be an important welfare enhancing approach.
Acknowledgments: We would like to thank Jianjun Tang from Centre for Public Health, Queen’s University, for
his assistance in research design and data analysis. Yang Zhang was funded by Chinese Scholarship Council
(201206300069).
Author Contributions: Yang Zhang and Terry Van Dijk contributed to study conception and design; Yang Zhang
performed the data collection; Agnes E. Van den Berg analyzed the data; Yang Zhang and Agnes E. Van den Berg
drafted the manuscript. Terry Van Dijk and Gerd Weitkamp critically revised the manuscript.
Conflicts of Interest: The authors declare no conflict of interest.
References
1. Van den Berg, M.; Wendel-Vos, W.; Van Poppel, M.; Kemper, H.; Van Mechelen, W.; Maas, J. Health Benefits
of Green Spaces in the Living Environment: A Systematic Review of Epidemiological Studies. Urban For.
Urban Green. 2015, 14, 806–816. [CrossRef]
2. Gascon, M.; Triguero-Mas, M.; Martínez, D.; Dadvand, P.; Rojas-Rueda, D.; Plasència, A.;
Nieuwenhuijsen, M.J. Residential Green Spaces and Mortality: A Systematic Review. Environ. Int. 2016, 86,
60–67. [CrossRef] [PubMed]
3. Akpinar, A. How is Quality of Urban Green Spaces Associated with Physical Activity and Health? Urban For.
Urban Green. 2016, 16, 76–83. [CrossRef]
4. Van Dillen, S.M.; De Vries, S.; Groenewegen, P.P.; Spreeuwenberg, P. Greenspace in Urban Neighbourhoods
and Residents' Health: Adding Quality to Quantity. J. Epidemiol. Community Health 2012, 66. [CrossRef]
[PubMed]
5. Van den Bosch, M.A.; Östergren, P.; Grahn, P.; Skärbäck, E.; Währborg, P. Moving to Serene Nature may
Prevent Poor Mental health—results from a Swedish Longitudinal Cohort Study. Int. J. Environ. Res.
Public Health 2015, 12, 7974–7989. [CrossRef] [PubMed]
Int. J. Environ. Res. Public Health 2017, 14, 535 9 of 10
6. Zhang, Y.; Van Dijk, T.; Tang, J.; Van den Berg, A.E. Green Space Attachment and Health: A Comparative
Study in Two Urban Neighborhoods. Int. J. Environ. Res. Public Health 2015, 12, 14342–14363. [CrossRef]
[PubMed]
7. Hur, M.; Nasar, J.L.; Chun, B. Neighborhood Satisfaction, Physical and Perceived Naturalness and Openness.
J. Environ. Psychol. 2010, 30, 52–59. [CrossRef]
8. Ittelson, W.H. Environmental Perception and Urban Experience. Environ. Behav. 1978, 10, 193–213. [CrossRef]
9. Agyemang, C.; Van Hooijdonk, C.; Wendel-Vos, W.; Lindeman, E.; Stronks, K.; Droomers, M. The Association
of Neighbourhood Psychosocial Stressors and Self-Rated Health in Amsterdam, the Netherlands. J. Epidemiol.
Community Health 2007, 61, 1042–1049. [CrossRef] [PubMed]
10. Guite, H.; Clark, C.; Ackrill, G. The Impact of the Physical and Urban Environment on Mental Well-being.
Public Health 2006, 120, 1117–1126. [CrossRef] [PubMed]
11. Sugiyama, T.; Leslie, E.; Giles-Corti, B.; Owen, N. Associations of Neighbourhood Greenness with Physical
and Mental Health: Do Walking, Social Coherence and Local Social Interaction Explain the Relationships?
J. Epidemiol. Community Health 2008, 62, e9. [CrossRef] [PubMed]
12. Marselle, M.R.; Irvine, K.N.; Lorenzo-Arribas, A.; Warber, S.L. Moving Beyond Green: Exploring the
Relationship of Environment Type and Indicators of Perceived Environmental Quality on Emotional
Well-being Following Group Walks. Int. J. Environ. Res. Public Health 2015, 12, 106–130. [CrossRef]
[PubMed]
13. Ulrich, R.S.; Simons, R.F.; Losito, B.D.; Fiorito, E.; Miles, M.A.; Zelson, M. Stress Recovery during Exposure
to Natural and Urban Environments. J. Environ. Psychol. 1991, 11, 201–230. [CrossRef]
14. Van den Berg, A.E.; Koole, S.L.; Van der Wulp, N.Y. Environmental Preference and Restoration: (How) are
they Related? J. Environ. Psychol. 2003, 23, 135–146. [CrossRef]
15. Maas, J.; Verheij, R.A.; Groenewegen, P.P.; de Vries, S.; Spreeuwenberg, P. Green Space, Urbanity, and Health:
How Strong is the Relation? J. Epidemiol. Community Health 2006, 60, 587–592. [CrossRef] [PubMed]
16. Van den Berg, A.E.; Maas, J.; Verheij, R.A.; Groenewegen, P.P. Green Space as a Buffer between Stressful Life
Events and Health. Soc. Sci. Med. 2010, 70, 1203–1210. [CrossRef] [PubMed]
17. Krekel, C.; Kolbe, J.; Wüstemann, H. The Greener, the Happier? The Effect of Urban Land use on Residential
Well-being. Ecol. Econ. 2016, 121, 117–127. [CrossRef]
18. Larson, L.R.; Jennings, V.; Cloutier, S.A. Public Parks and Wellbeing in Urban Areas of the United States.
PLoS ONE 2016, 11, e0153211. [CrossRef] [PubMed]
19. Arnberger, A.; Eder, R. The Influence of Green Space on Community Attachment of Urban and Suburban
Residents. Urban For. Urban Green. 2012, 11, 41–49. [CrossRef]
20. Korpela, K.M.; Ylén, M.; Tyrväinen, L.; Silvennoinen, H. Stability of Self-Reported Favourite Places and Place
Attachment over a 10-Month Period. J. Environ. Psychol. 2009, 29, 95–100. [CrossRef]
21. De Jong, K.; Albin, M.; Skärbäck, E.; Grahn, P.; Björk, J. Perceived Green Qualities were associated with
Neighborhood Satisfaction, Physical Activity, and General Health: Results from a Cross-Sectional Study in
Suburban and Rural Scania, Southern Sweden. Health Place 2012, 18, 1374–1380. [CrossRef] [PubMed]
22. Van Herzele, A.; De Vries, S. Linking Green Space to Health: A Comparative Study of Two Urban
Neighbourhoods in Ghent, Belgium. Popul. Environ. 2012, 34, 171–193. [CrossRef]
23. Vanneste, D. The preservation of nineteenth-century industrial buildings near historical city centres: The case
of Ghent. Acta Acad. 2004, 36, 157–185.
24. Vanneste, D.; Thomas, I.; Goossens, L. Woning en Woonomgeving in België; Sociaal-Economische Enquête
2001. Monografieën nr. 2; Algemene Directie Statistiek en Economische Informatie: Brussels, Belgium, 2007.
(In Dutch)
25. Adjei, P.O.; Agyei, F.K. Biodiversity, Environmental Health and Human Well-being: Analysis of Linkages
and Pathways. Environ. Dev. Sustain. 2015, 17, 1085–1102. [CrossRef]
26. Jim, C.; Shan, X. Socioeconomic Effect on Perception of Urban Green Spaces in Guangzhou, China. Cities
2013, 31, 123–131. [CrossRef]
27. Gidlow, C.J.; Ellis, N.J.; Bostock, S. Development of the neighbourhood green space tool (NGST). Landsc.
Urban Plan. 2012, 106, 347–358. [CrossRef]
28. Baron, R.M.; Kenny, D.A. The moderator–mediator Variable Distinction in Social Psychological Research:
Conceptual, Strategic, and Statistical Considerations. J. Personal. Soc. Psychol. 1986, 51, 1173–1182. [CrossRef]
Int. J. Environ. Res. Public Health 2017, 14, 535 10 of 10
29. MacKinnon, D.P.; Fairchild, A.J.; Fritz, M.S. Mediation Analysis. Annu. Rev. Psychol. 2007, 58, 593–614.
[CrossRef] [PubMed]
30. Selig, J.P.; Preacher, K.J. 2008 Monte Carlo Method for Assessing Mediation: An Interactive Tool for
Creating Confidence Intervals for Indirect Effects. Available online: http://quantpsy.org/ (accessed on
20 January 2017).
31. Leslie, E.; Sugiyama, T.; Ierodiaconou, D.; Kremer, P. Perceived and Objectively Measured Greenness of
Neighbourhoods: Are they Measuring the Same Thing? Landsc. Urban Plan. 2010, 95, 28–33. [CrossRef]
32. Nisbet, E.K.; Zelenski, J.M. Underestimating Nearby Nature: Affective Forecasting Errors Obscure the Happy
Path to Sustainability. Psychol. Sci. 2011, 22, 1101–1106. [CrossRef] [PubMed]
33. Björk, J.; Albin, M.; Grahn, P.; Jacobsson, H.; Ardö, J.; Wadbro, J.; Östergren, P.O.; Skärbäck, E. Recreational
Values of the Natural Environment in Relation to Neighbourhood Satisfaction, Physical Activity, Obesity
and Wellbeing. J. Epidemiol. Community Health 2008, 62. [CrossRef]
34. Phillips, D.R.; Siu, O.; Yeh, A.G.; Cheng, K.H. The Impacts of Dwelling Conditions on Older Persons’
Psychological Well-being in Hong Kong: The Mediating Role of Residential Satisfaction. Soc. Sci. Med. 2005,
60, 2785–2797. [CrossRef] [PubMed]
35. Maas, J.; Verheij, R.A.; de Vries, S.; Spreeuwenberg, P.; Schellevis, F.G.; Groenewegen, P.P. Morbidity is
Related to a Green Living Environment. J. Epidemiol. Community Health 2009, 63, 967–973. [CrossRef]
[PubMed]
36. Thompson, C.W.; Aspinall, P.; Roe, J.; Robertson, L.; Miller, D. Mitigating Stress and Supporting Health in
Deprived Urban Communities: The Importance of Green Space and the Social Environment. Int. J. Environ.
Res. Public Health 2016, 13, 440. [CrossRef] [PubMed]
© 2017 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).
